Cytoplasmic signals mediate apical early endosomal targeting of endotubin in MDCK cells.
Endotubin is an integral membrane protein that targets into apical endosomes in polarized epithelial cells. Although the role of cytoplasmic targeting signals as mediators of basolateral targeting and endocytosis is well established, it has been suggested that apical targeting requires either N-glycosylation of the ectoplasmic domains or partitioning of macromolecules into glycolipid-rich rafts. However, we have previously shown that the cytoplasmic portion of endotubin possesses signals that are necessary for its proper sorting into the apical early endosomes. To further define the targeting signals involved in this apically directed event, as well as to determine if the cytoplasmic domain was sufficient to mediate apical endosomal targeting, we generated a panel of endotubin and Tac-antigen chimeras and expressed them in Madin-Darby canine kidney cells. We show that both the apically targeting wild-type endotubin and a basolaterally targeted cytoplasmic domain mutant do not associate with rafts and are TX-100 soluble. The cytoplasmic tail of endotubin is sufficient for apical endosomal targeting, as chimeras with the endotubin cytoplasmic domain and Tac transmembrane and extracellular domains are efficiently targeted to the apical endosomal compartment. Furthermore, we show that overexpression of these chimeras results in their missorting to the basolateral membrane, indicating that the apical sorting process is a saturable event. These results show that cells contain machinery in both the biosynthetic and endosomal compartments that recognize cytoplasmic apical sorting signals.